The subcellular localization of soluble and membrane-bound lysosomal enzymes in I-cell fibroblasts: a comparative immunocytochemical study.
Using electron microscopic immunocytochemistry with gold probes, we have studied the localization of acid alpha-glucosidase, N-acetyl-beta-hexosaminidase and beta-glucocerebrosidase in cultured skin fibroblasts from control subjects and patients with mucolipidosis II (I-cell disease). In control fibroblasts, a random distribution of acid alpha-glucosidase and N-acetyl-beta-hexosaminidase within the lysosomes was observed, whereas beta-glucocerebrosidase was found to be localized on or near the lysosomal membrane. The observations confirm the soluble character of acid alpha-glucosidase and N-acetyl-beta-hexosaminidase and the membrane-bound character of beta-glucocerebrosidase. In I-cell fibroblasts an abnormal localization of the two soluble enzymes was found. Labeling in lysosomes was very weak, but instead, small 'presumptive' vesicles containing both enzymes were detected throughout the cytoplasm and close to the plasma membrane. These vesicles could be involved in the secretion of the two enzymes. In contrast, a normal membrane-bound lysosomal localization was observed for beta-glucocerebrosidase. It is concluded that the intracellular transport of beta-glucocerebrosidase to the lysosomes can occur even when the mannose-6-phosphate recognition system is defective. This explains the normal activity of beta-glucocerebrosidase in I-cells in contrast to the deficiency of most other lysosomal enzymes.